Corneal endothelial integrity in mice lacking extracellular superoxide dismutase.
To evaluate corneal endothelial morphology in mice without secreted extracellular superoxide dismutase (SOD) in normal ageing and in a lipopolysaccharide (LPS)-induced inflammation model and to measure the contents of SOD isoenzymes in the mouse cornea and the superoxide radical concentrations in corneas with and without extracellular SOD. The central corneal endothelium of wild-type and extracellular SOD-null mice were studied in micrographs at eight different ages and after a unilateral intravitreal injection of LPS, with the contralateral eye serving as the control. The activities of the SOD isoenzymes in the mouse cornea were determined with a direct assay, the superoxide radical concentration was assessed by lucigenin-induced chemiluminescence, and the extracellular SOD distribution was mapped with immunohistochemistry. The activities of the cytosolic Cu- and Zn-containing SOD, the mitochondrial Mn-containing SOD and extracellular SOD were 4300, 15, and 340 U/g wet weight, respectively. Extracellular SOD was found in the epithelium, stroma, and endothelium. The concentration of extracellular superoxide radicals was doubled in extracellular SOD-null corneas, and the endothelial cell density decreased more with age in extracellular SOD-null than in wild-type control corneas. In the LPS-induced inflammation model, the cell density decreased more, and the cells became more irregular in extracellular SOD-null than in wild-type corneas. In the mouse cornea, absence of extracellular SOD leads to a higher concentration of extracellular superoxide radicals, an enhancement in the spontaneous age-related loss of endothelial cells, and an increased susceptibility to acute inflammatory endothelial damage. Extracellular SOD is likely to have a protective role in the corneal endothelium.